Phagocytosis of opsonized fluorescent microspheres by human neutrophils. A two-color flow cytometric method for the determination of attachment and ingestion.
A highly reproducible two-color fluorescence cytometric method is described for determining the amount of receptor-mediated and of non-specific phagocytosis by human neutrophils of polystyrene microspheres that have been covalently coated with C3b, iC3b, IgG, mixtures of these, BSA or human F(ab')2. The method includes a correction for externally bound particles and thus measures net phagocytosis. The method involves the incubation of neutrophils with coated green fluorescent microspheres in buffer alone or with cytochalasin D to inhibit phagocytosis followed by staining the externally bound microspheres with red fluorescent antibodies to the immobilized ligand, and determining the green and red fluorescence in a dual laser fluorescence activated flow cytometer. The red to green fluorescence ratio of the mixtures containing cytochalasin D allows for a correction of the green fluorescence due to externally bound microspheres in the mixtures not containing cytochalasin D. The corrected green intensities thus represent net phagocytosis. The specificity of receptor-mediated phagocytosis was confirmed by inhibition with fluid-phase C3b or iC3b or monoclonal antibodies to the receptors. The method can be applied to the determination of both adherent and suspension phagocytosis and can be used as a general model of the phagocytosis of bacteria by neutrophils.